Regulation of angiogenesis: wound healing as a model.
Normal tissue function requires adequate supply of oxygen through blood vessels. Understanding how blood vessels form is a challenging objective because angiogenesis is vital to many physiological and pathological processes. Unraveling mechanisms of angiogenesis would offer therapeutic options to ameliorate disorders that are currently leading causes of mortality and morbidity, including cardiovascular diseases, cancer, chronic inflammatory disorders, diabetic retinopathy, excessive tissue defects, and chronic non-healing wounds. Restoring blood flow to the site of injured tissue is a prerequisite for mounting a successful repair response, and wound angiogenesis represents a paradigmatic model to study molecular mechanisms involved in the formation and remodeling of vascular structures. In particular, repair of skin defects offers an ideal model to analyze angiogenesis due to its easy accessibility to control and manipulate this process. Most of those growth factors, extracellular matrix molecules, and cell types, recently discovered and considered as crucial factors in blood vessel formation, have been identified and analyzed during skin repair and the process of wound angiogenesis. This article will review cellular and molecular mechanisms controlling angiogenesis in cutaneous tissue repair in light of recent reports and data from our laboratories. In this article we will discuss the contribution of growth factors, basement membrane molecules, and mural cells in wound angiogenesis. The article provides a rationale for targeting the angiogenic response in order to modulate the outcome of the healing response.